Introduction
More than sixty different types of the human papillomaviruses (HPV) have been found so farl). It has been proved that some of them are specifically and closely associated with certain benign or malignant tumors of. dermatological and gynecological origin. Recently, data showing the presence of HPV genome in head and neck tumors are accumulating2-5). Papillomas are the most frequent laryngeal tumor and it is well known that multiple laryngeal papillomas are recurrent and resist treatment. We attempted to confirm the etiological role of HPV in laryngeal papilloma, using the techniques of histopathology, immunohistochemistry, dot blot and Electrophoresis of each endonuclease-digested DNA was done in 0.8% agarose gel in TEA-NaC1 buffer (50 mM Tris-HC1, pH8.0, containing 20 mM sodium acetate, 2 mM Na2EDTA and 18 mM NaC1) . After gel electrophoresis, DNA was transferred to Nytran membrane (Schneider and schuell, Passel, W.Germany) by Southern blotting.
After hybridization under stringent conditions, the detection of hybrids to the target DNA by enzyme-linked immunoassay using an antibody-conjugate and subsequent enzyme catalyzed colour reaction with 5-bromo-4-chloro-3-indolyl phosphate and nitroblue tetrazolium salt was performed according to the manual prepared by the manufacturer.
Results

Histopatho logy
Koilocytosis, defined as large epithelial cells with vacuolated cytoplasm and an eccentric pyknotic nucleus, were identified in 4 of 5 laryngeal papillomas (Fig 1) . These 4 samples with koilocyte were all multiple type (Table 1) . In laryngeal polyps, no koilocyte was identified. shows an autoradiogram obtained after dot blot hybridization using 32P-labeled vira probe HPV. Hela cell DNA containing HPV 18 DNA hybridized with vira probe HPV (Fig 2.A) while HTB-31 cell DNA containing no HPV DNA (Fig 2. B) and (Fig 2.C) did not. One of laryngeal papilloma DNA hybridized with vira probe HPV showing black spot (Fig 2.D) . Four cases out of 5 laryngeal papillomas were HPV-DNA positive by this method (Table 1 ) . These 4 cases were all multiple type and koilocytosis-positive (Table 1) . Two cases out of 5 laryngeal polyps were also positive by this method (Table 1 ) . HPV detection of Southern blot hybridization Endonuclease Bam H1 digested DNA isolated from laryngeal papillomas and laryngeal polyps was electrophoresed, Southern blotted and hybridized with digoxigenin-dUTP-labeled DNA mixture of HPV 11, 16 and 18. As is shown in Fig. 3 , a band of 7.5 kb was detected in lane 1 and 5. All 4 laryngeal papillomas which were positive by dot blot hybridization were also positive and one negative sample by dot blot hybridization was negative by this method . Two HPV-positive laryngeal polyps by dot blot hybridization were negative by Southern blot hybridization (Table 1) . HPV-DNA detected in laryngeal papillomas was further analysed by Hind II digestion and hybridization with HPV 11 probe. Hind II cuts HPV 6 DNA into 2 fragments, one of which is sometimes not visible because of its small size and amount, and cuts HPV 11 DNA into 4 fragments6' 7) . Table 1 .
Discussion
Cutaneous and genital warts have been extensively studied virologically and the role of HPV as an etiological agent has been established"9,10) .
As laryngeal papilloma resembles cutaneous and genital warts histopathologically, HPV infection as a cause of this benign tumor has been speculated 
Conclusion
This work was undertaken to study the etiological role of HPV in laryngeal papilloma.
Five cases of laryngeal papilloma and 5 cases of laryngeal polyp were examined histopathologically, immunohistochemically and molecular biologically. The presence of koilocytosis correlated well with the presence of HPV. Immunohistochemical staining of HPV pgs-antigen was all negative probably due to low sensitivity. In laryngeal papilloma, the results of dot blot and Southern blot hybridization agreed completely and 4 out of 5 cases were HPV positive. HPV type 6 was detected in 2 cases and HPV type 11 also in 2 cases. These 4 HPV-positive cases were clinically all multiple type and the HPV negative 1 case was single type. Among laryngeal polyp cases, 2 positive results by dot blot hybridization seemed to be false positive.
